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(54) Mobile data terminals with text-to-speech capability 



(57) A mobile data terminal mountablo on a mobile 
platform for transmitting, receiving and converting text 
data strings into an audible signals. The mobile data ter- 
minal comprises a radio modem (7) for receiving text 



data strings through a communication network and a 
memory (9) for storing the received data strings. The 
text data strings are associated with pre-stored speech 
segments for generating audible signals representative 
of ttie speech segments. 
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Description 

FIELD AND BACKGROUND OF THE INVENTION 

The present invention relates to the field of mobile data terminals. 

Mobile services such as, for example, trucking and courier services are required to maintain some form of com- 
munication channel with their dispatcher in order to receive instructions, on the one hand, and to update the dispatcher 
as to their location and service activities, on the other. The data transferred, in both directions, is referred to as mobile 
data and the mobile units that transmit and receive the mobile data are known as Mobile Data Terminals (MDT's). 
Generally, text data received by an MOT from a dispatcher is displayed on a screen just as in a paging device. The 
displayed message is replied to by depressing a suitable reply key on a key board. Each key corresponds to a standard 
. message for responding to the displayed message. Conventional MDTs are available from such companies as Glanair; 
Racotec; Ericsson, NJ; Coded Communications, Los Angeles. CA; Motorola. Chicago, IL. 

The received text data displayed on an MOT has to be read by the user which is dangerous if he/she is driving at 
the time. In fact, trying to read whilst driving has resulted In fatalities. Clearly then, there is a necessity for providing 
the mobile user with the option of hearing the received text data. The process wherein text data is converted to an 
audio signal representative of a human voice is known as "text-to-speech" conversion. Text-to-speech conversion is 
known in the art and has been applied to stationary equipment (see. e.g., "Best Speech T-T-S. copyright 1991, 
Berkeley Speech Technologies Inc., U.S.A.) using a synthesized voice. However, there are no known applications of 
lext-lo-speech technologies to mobile systems. 

There is accordingly a long felt need to incorporate a text-to-speech capability in conventkDnal mobile data termi- 
nals. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a Mobile Data Terminal that displays a received message visually 
and additionally converts it to an audible signal in the form of a human voice (speech) or a synthesized voice. 

In accordance with the first aspect of the present invention there is provided a mobile data terminal for receiving 
and converting transmission data indicative of text data strings into an audible signal comprising: 

a receiver for receiving said transmission data through a communication network; 
a first memory for storing said received transmission data; 

a processor for obtaining from said stored transmission data speech segments corresponding to said text data 
strings: and 

an audio generator for generating audible signals representative of saki speech segments. 

Generally, said transmission data includes data indicative of words. 

If desired, said transmission data includes data indrcative of speech segments. 

Further if desired, said speech segments are phonemes. 

The transmisskjn data is indicative of text data strings which in general include text and/or speech segment infor- 
mation. However, this is by no means binding and it is conceivable that the transmission data also contain other data 
representative of text data strings such as, for example, text segments. 

If desired, said transmission data includes data indicative of text segments and sakI data indicative of text segments 
are associated with at least one of syllables and words. 

Preferably, said communication network is associated with at least one of Cellular Digital Packet Data (CDPD), 
satellite. Mobitex data, Ardis data, Specialized Mobile Radio, GSM. PCS. 

If desired, said communication network Is a wired network. 

In the following description and claims, reference is made to the terms data compression and data coding. The 
term data compression is understood to refer to all content insensitive techniques whereby a given stream of data, 
independent of its contents, is bitwise compressed. The term data coding is understood to refer to all content sensitive 
techniques whereby a given stream of data is compressed with reference to specific qualities of the data contents. A 
nonbinding example of data compressbn is the Ziv-Lempel technique. A nonbinding example of data coding of a data 
stream containing text data (e.g., words, speech segments, text segments^ or any combination thereof) would be to 
associate with each of the contents of the data stream, or a combination thereof, a code (e.g.. a number). Data coding 
employs a look up table whose contents are text data and their associated codes. It will be appreciated that the pro- 
cedure of coding also covers the possibility of encryptk)n of the text data. 

Preferably, said transmission data is coded. If the transmission data is coded the mobile data terminal further 
includes a decoder, and The coded transmission data is decoded in the mobile data terminal. 
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Generally, said words are classified to at least two groups, a first group including a priori known words, constituting 
first group words, and a second group including new words, constituting second group words, and wherein the trans- 
mission data with respect to each one of the first group words is a code representative of speech segments that cor- 
respond to a complete first group word, and the transmission data with respect to each one of the second group words 
5 is at least one code representative of respective at least one speech segment that correspond to at least a portion of 
said second group word. 

If desired, speech segments that correspond to a first group word are extracted from said coded transmission data 
and said mobile data terminal further includes a feeder for feeding said extracted speech segments to said audio 
generator for generating audio signals representative of said speech segments. 
10 Alternatively, speech segments that correspond to a second group word are extracted from said coded transmission 

data and said mobile data terminal further includes a feeder for feeding said extracted speech segments to said audio 
generator for generating audio signals representative of said speech segments. 

Preferably, said audible signals are associated with at least one of synthesized speech signals, speech signals. 

Coding and compression can be used advantageously in combination A text data string can be reduced in bit 
IS length by coding it. The coded text data string can then further be reduced in length by compressing it. 

If desired, said transmission data is compressed and the mobile data terminal further comprises a decompressor 
for decompressing the compressed transmission data. 

Optionally, the mobile data terminal further comprises: 

20 a transmitter lor transmitting transmission data; 

a coder for coding transmission data; and 
a compressor for compressing transmission data. 

In accordance with a second aspect of the present invention, there is provided a method for transmitting, receiving 
2S and converting transmission data indicative of text data strings originated by or received from a first device, into audible 
signals indicative of said data text strings in at least one second device: either or both off said first device and the at 
least one second device being a portable wireless communication device mountable on a mobile platform; at least one 
of said first device and said second device includes a table of speech segments corresponding each to a word or a 
portion thereof; the method comprising the following steps: 

30 

(i) reducing said text data strings to words; 

(ii) associating with said words corresponding speech segments; 

(iii) transmitting through a communication network from said first device to the at least one second device said 
transmission data; 

35 (iv) receiving, through said communication network, in the or each second device said transmission data; 

(v) generating in said at least one second device audio signals representative of said speech segments. 

If desired, said step (i) is executed in said first device. 
Further if desired, said step (ii) Is executed in said first device. 
40 Alternatively, said step (ii) is executed in said at least one second device. 

Optionally said steps (i) and (ii) are executed in said at least one second device. 

It should be appreciated that either of the steps (i) and (ii) can be carried out partially in the first device and partially 
in the at least one second device. 

If desired, said transmission data includes data indicative of words. 
45 Also if desired, said transmission data includes data indicative off speech segments. 

Further if desired, said transmission data includes data indicative off text segments and said data indteative of text 
segments are associated with at least one of syllables and words. 

Preferably, said communication network is associated with at least one of Cellular Digital Packet Data (COPD). 
satellite, Mobitex data, Ardis data, Specialized Mobile Radks. GSM, PCS. 
so If desired, said communication network is a wired network. 

Preferably, said transmission data is coded, wherein said coded transmission data is decoded in said at least one 
second device. 

Preforabiy. said transmission data is also compressed. 

Generally, said words are classified to at least two groups, a first group including a priori known words, constituting 
ss a first group words, and a second group including new words, constituting second group words, and wherein the trans- 
mission data with respect to each one of the first group words is a code representative of speech segments that cor- 
respond to a complete first group word, and the transmission data with respect to each one of the second group words 
is at least one code representative of a respective at least one speech segment that corresponds to at least a portion 
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of said second group word. 

II £22' "'^""'^ «fe "ssocj«.ed with at least one of synthes./ed speech signals speech slanals 

If desired, said speech segments are phonemes i". speecn signals, 

s i, J" ^'''^"'"S'ances it may be convenient that the transmission data wholly comprises words whereas in others 

SanZrr "'"rf °" '^^''"^^ transmission darc^pi"e^^S^^^^^^ 

words and speech segments The latter case is especially true of frequently used words To reduce air ^ col i? . 

message as an equivalent text string or transmission data incorporating the text string and its assoctat^ !n ! 
segrnents^ Hence, ,n accordance w,th the present hventlon a much smalfer OaSr^^^rldto .rJi^t ~ 
message than would be required when using conventional audio transmission techniques orTe same rsLof^^ 

over ro^no r .hf" r""' °' '^^^"^"^^^ "-'^^ ooJ,municat^sTndThe Siting 

Xnal?demlr^ t^^^^^ 'I' ''"'"'^''^ "^^^ '^^ P^^^"' P-^-ts an effect^ waH 

..eii?ertv::roL"^^^^^^^^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

^co^z::::^:^ ^''-^'^ — « - 

^ Fig. 1 mustrates a typk:al scenario for transmitting data from a dispatcher to a mobile data terminal" 

F g. 2 Shows a schematic block diagram of a the structure of a typical Mobile Data Terminal- 
Fig. 3 Shows a generalized block diagram of the text-to-speech procedure 
F.'a S 'mu2«r,!.'r^^','""^"° 'r '^^^'"'"fl '^^ a mobile data terminal to a dispatcher 
.eSti^ '^'^ ^'^ '° '-""e data 

Fig. 6 Shows a schematic block diagram of the main steps involved in transmitting a coded messaqe strino- and 
Rg. 7 Shows a schemata block diagram o, the main steps involved in receiving and dispfeying a cSd TessTge 

DETAILED DESCRIPTION OF THE INVENTION 

Attentior, is first drawn to Fig. 1 illustrating a typical scenario for transmitting data from a dispatcher to a mohiiP 

text d«i rf 1 ° ^ '^""^ ^ '° ^ '=«"'"""*<»«o" network 3. from where it is broadcast The br.Srsled 

e^ltil^tr"^ ""l^ 4 IS received by a Mobile Data Tem,ina, 5 The transmissK,n dam 4 «S?ve of 

cat.<x, network such as a telephone system can also be used by connecting the MOT S to aXhonrolTTke, 
? 9-.!."'"="' family, commercially available from, e.g., Motorola or Intel) co3s 

STdsoeaSMr? ■ ^'''"jf.'^'y^'^' C-CD) " the keyboa^f 12. Also shown is L anten^^JS 

loudspeaker 15. The controfler 6 is connected to the peripheral dovk:es by a bus 13 

The text-to-speech procedure wilt now be described with reference to Fig. 3 showing a generalized block dian«m 
.nthememorye. Each sentence « broken down Wowords16. by employing the space between, he wo^as^crterS 
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for defining a word in a sentence. In the next stage. 17, tfrie words are parsed into text segments by known perse 
techniques An example of a text-to-speech table for converting the text segments to speech segments is given in the 
appendix. The lext-to-speech conversion table is searched for text segments that match the left hand side of the table. 
Speech segments corresponding tothese text segments appear on the right hand side enclosed in quotes. For example. 
5 consider the word EXCELLENT. The text segments nnatching this word, and the corresponding speech segments are: 

E = //E// = 'EH' 

X = //X// = 'K-S' 

C = //C/W = 'S' 
10 E = //E// = 'EH* 

L = //U/ • 'L' 

L = /UU/ 3 ' 

E = //E// = 'EH' 

N = //N// = 'N' 
IS T = /m/ = T. 

The operations of breaking down, or separation, of each sentence in the received text stnng, into words, the parsing 
of the words into text segments and the obtaining of the associated speech segments from the lexi-lo-speech table is 
performed by the micro-controller (processor) 6. 
20 In order to establish where to stress the word, a possible, but by no means exhaustive, rule would be to parse the 

word as follows: EX • CEL - LENT According to this rule the third syllable from the end is stressed when pronouncing 
the word. In the next stage, each speech segment is associated. 18. with a prerecorded voice segment 19 located in 
the memory 8. The associated prerecorded voice segments are fed successively by a feeder, incorporated in the micro- 
controller 6.to the audio generator (10 in Fig. 2 and 20 in Fig. 3) and henceforth to the loudspeaker 15 to give rise to 
25 a continuous voice signal representative of the original rocoivod text string. The operator of tho MOT may chooso 
between a visual display of the message on tho LCD 11, or an audio rendering of the message via the loudspeaker 
15, or both, by the appropriate depression of keys on the keyboard 12. 

The applicatkjn of speech-to-text conversion as applied to an MDT is not limited to the transmission of simple text 
files from the dispatcher to the mobile worker but can clearly be applied to an Internet connection wherein electronic 
30 mail is sent to the mobile worker. 

The text-to-speech procedure as described with reference to Fig. 3 is a general procedure and is by no means 
restricted to a message sent from a dispatcher to an MDT as shown in Fig. 1 but can be also applied to a message 
sent from an MDT to a dispatcher, as shown In Fig. 4, or from one MDT to another as shown in Fig. 5. 

In practice the transmission, or broadcasting, of a text string can be costly, especially when a large number of 
35 MDT's (say several thousand) is involved. Since messages sent between dispatchers and MDTs and between MDPs 
use, in general, a well defined vocabulary one possible way of reducing communication expenses would be to code 
the words in such a way that the coded message is shorter than the original text message. This can be attained by 
ensuring that the code for each word has a smaller bit than the total bit length occupied by the word. Coding and 
ensuing decoding of transmission data is performed by a coder and decoder respectively, which are incorporated in 
40 micro-controller 6 (Fig. 2). 

Coding then reduces the number of bytes of information to be transmitted for a given message, thereby reducing 
air time costs which are a function of the number of bytes transmitted. 

In accordance with a preferred embodiment the coding is based upon classifying words into three categories: 
frequently used words, infrequently used words and words that do not fall into the first two categories. For convenience 
45 three tables of coding lists are defined. List A. contains frequently used words together with their speech segments 
and code. List B. contains infrequently used words and their speech segments but no code, and list C contains a list 
of speech segments and codes, for constructing words that belong neither to list A or list B. It should be noted that in 
alt cases the term "speech segment' shouk* be understood to include the case of phonemes. Tables 1 , 2 and 3 illustrate 
examples of lists A. B and C respectively 
so In accordance with this embodiment each code is represented by two bytes of infomnation. A word belonging to 

list A is given a "classification bit" having a value of 1 which is added to the most significant bit (MSB) of the code. 
Since a byte contains 8 bits and the classification bit takes up 1 bit a code has only 1 5 bits free for code infomnation. 
This means that list A can contain a total of 2^5=32 K codes representing 32 K words. 

A word that does not belong to list A is given a classification bit having a value of zero and therefore its code's 
55 MSB rennains unchanged. 

The method for transmitting a coded message, or partially coded message, is illustrated in Fig. 6. The message 
is entered through a keyboard (step 30). The message is broken down into separate words (step 32) and each word 
in the message is checked to determine whether it betangs to list A (step 34). If the word does belong to list A. then 
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the cod© representing the word is retrieved from list A and a 1 is added to the code's MSB (step 36) 

to lis TZT. '^T^'" " "'^"^^^ '° '° S <^'^ 38). If ,he word does belong 

f u P'®^'®'^ ^"'^ segments are retrieved from list B (step 40) If the 

r^«H?l' r ^ '° ^ ' •ext-lo-speech segment procedure is applied to the word (step 42 One possible 
procedure for convertrig words to speech segments is that described with reference to Fig. 3 step 17 A strina of 
^ers of he word is now prepared together with the speech segment's code which are retneved from list C (step IS 
Whether the words belong to list B or not, the number of letters in the word and the number of speech segments Is 

string) of the message IS constructed and transmitted (step 48). Pdnwiiy coaea 

in pJa? Tho°? '^^"""^ t""^^ °' ^^'^'^''y '"^'^9^ ^"'^ '=°"^^«'"9 it to text or audio form is illustrated 
Mco " '^^"^"^ '"'P ^ '^^^'^ <=^^"^<^ 'he string belonging to list A step 

52). If the MSB of an ent,y being checked is equal to 1, then the entry is coded and belongs to list fand the code fo^ 
he word belonging to list A is extracted from the string (step 54). The leners and speech segments of me v^Jd^rrt 
sponding to the extracted code are also retrieved from list A (step 56). o' me wora corre 

1""^ °' ^" ^"^ '^"9 checked is not equal to 1 , then the letters and speech segment codes for that entrv 
are retrieved from the received string (step 58). "ues, lor mai entry 

In the loltowing reference is made both to Fig. 2 and Fig. 7. A complete message is formed in RAM 9 from the 

on mTLCn"i? V,rT "^""'^ ''''' '^'^^ ^'^^ °" °"«' « - 'o-t dSv'ng 

on the LCD 1 and the other is in speech segment fomi for conversion to an audio signal for an audio rendering of the 

sZEifio «!f' ■ k " '° 'P^^*" ««9ments to obtain voice 

sarnp^ss (step 64) which are transferred to a digital-to-analog circuit and amplifier (10. IS in Fig 2 and step 66 in Fiq 
7). If desired both a visual and an audio display can be requested. 

To exemplify the use of lists A, B and C, consider the folkjwing sentence 

^5 YOUR BUDDY ABDULLAH. 

It should be noted that lor the sake of illustration a Hexadecimal base is used for the codes 

to I JI^Th "tlrf '° ^ ""^'^'"'^ represented by the Hex code ODAC. However, since it belongs 

lonse^u'veb'ef' 

30 The word BUDDY befcxigs to list B and wouU be transmitted as Idltows: 
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thl I^H ^ ? " . °^ ^''^ *" '"^ byte 04 is the number of speech segments 

in the word. The f.ve numbers that follow the first two bytes, that is 66.85,68.68,89 are the ASCII values of the leS 
c^oih ' '«=P^«'««'y- The remaining eight bytes are the Hexadecimal representation of the coded values of the 
speech segments of the word BUDDY and are taken directly from list B. 

The word ABDULLAH belongs neither to list A nor to list B and wouM be transmitted as follows: 

08.05.6S,66.68,85.76.76.65,72,00,03.00,OA.00.14,01 .F5 

Tthe 't?^^ m ""l °' '^"^'^ *" '""^ '^'^ ^ 05 is the number of speech segments 

in the word. The eight numbers following the first two bytes are the ASCII values of the letters ABDUL L A H 
fespectiyely. The remaining eight bytes are the Hexadecimal representation of the coded values of 'the speech sea- 
n^s Of the word ABDULLAH. Since the word ABDULLAH belongs neither to list A nor to list B, a text-t^Jeih 
s^ent converso, procedure has to be applied to the word in order to obtain the speech segments. The coctes for 
ABDULLAH r !'! T ^ " ^^^"^ "°'^' ^'"^ "^''her the word BUDDY nor the wo«J 

byls rt^esentg'^^^ Id. " °' ""'^ " ^ ^ '""^ ''^ ^ ^ string o, 

^V^'^ ^ ^ ° ^" <'«"'n"nicating units, i.e. both by the MDT's and by the disoatcher It 

Should be noted that words belonging to list A are fully coded in the sense that the word together with 1^1^^^^ 

rZ^!" ZV^'T"'^ ^ '*^''' "° ^^"^ '°"9 the word is. Wbrds not belonging to list A are 

pad^lly coded ,n the sense that atthough the letters of the words are transmitted in fuB. the spee<?. se^elte a e 
coded, each speech segment being represented by two bytes. For words not belonging to list A the differencTbetween 

known, whereas for wo«te that do not belong to list B the speech segments of the words are not Snown arTa tert^ 
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speech segment procedure has to be applied to them to obtain the speech segnients. In all cases, a further saving is 
noted in that the space between words does not have to be recorded in the string to be transmined 

As well as being coded, or as an alternative to being coded. The transmission data can also be compressed using, 
e.g. the Ziv-Lempel technique. Compressing and ensuing decompressing of transmission data is perlormed by a com- 
5 pressor and decompressor, respectively, which are incorporated in micro-controller 6 (Fig. 2). 

The reason for not Including all words in list A is simply due to memory limitations, hence list C is always required. 
List B is useful for saving the computational time required by the texl-to-speech segment procedure. In general, the 
contents of lists A and B are not rigid and periodic review of the statistics of the usage of words is carried out and the 
lists are appropriately updated. 

10 Although in the foregoing description the use of the English language was exemplified for speech4o-text conversion 

as applied to an MOT it is clear that the description applies equally well to other languages by using a suitable set of 
rules for transforming parsed words and syllables of that language into their phonetic representation. 

It will be appreciated that although the conversion of text data to an audio signal representative of synthesized 
speech or of human speech has been illustrated with respect to mobile data terminals, it is by no means restricted to 

15 the latter and can equally well be applied to any type of mobile computer, from a small two way pager device with a 
proprietary operating system via a PDA type terminal to a full electronic notebook, laptop computer and the like. 

TABLE 1 



WORD 1 


SPEECH SEGMENT || 


A I 


a* 






BUDDY 


bud//e- 






ZCXD 





TABLE 2 



so 



\ HEXCODE 


DECIMAL CODE 


WORD 


SPEECH SEGMENT | 


j 00 01 


1 


AT 


at// 


1 00 02 


2 


ALL 


0^1// 


00 03 


3 


CALL 


ko^ 










00 06 


6 


MR. 


mi^ ter// 










03E8 


1.000 


THE 


taeV/ 










DAC 


3.500 


YOUR 


yo^r// 
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TABLE 3 





HEX CODE 


DECIMAL CODE 


SPEECH SEGMENT 


5 


00 01 


1 


a- 










10 


00 03 


3 


a 




00 OA 


10 


b 


15 


00 OD 


13 


d 1 




1 00 14 


20 


du 


20 


00 32 


50 


//e- 




00 3F 


63 


f 


25 


00 46 


75 


m 




01 F4 


500 


1 


30 


01 F5 


501 


lu// 




02 08 


520 


o^r 1 


35 


0212 


530 


t// 




02 42 


578 


laeV/ 


40 


02 B5 


693 


s 1 




03 58 


856 


u 


: 


04 3F 


1,087 


- ' 



so 
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**** Spacial symtools 



one 

ccnsonan^ 

* One of 
& One cf 
S Ona 



Ona cr sora vowals [AZIOCJY] 
one or Z, I, V: a tront vcwal 
2aro or mor© consonants [aCDFGHJXLlOTQRSTVWXZ] 
Ono ccnsonanw 

J, M, N, R, Z 



of a, V, 0, G, 



a voiced 



ER, E, ES, ED, 
S, Cf Gf Zf X, 
T, S, R, D, L, 



ING, ELY: a suffix 
J, CH, SH: a sLbiant 
Z, N, J, TH, CH, SH: 



a consonant inf luancing following u 



A rules **** 



5 
6 
7 
3 
S 
ID 

13 
14 
^5 

15 
17 
13 
13 
20 



23 
Z 3 
27 
23 
29 
30 

31 
32 
33 



/A/ / - 
/AH£/ 
/AP./O/ 



/ - 



'AH-R' 
EH'R' 



/AH// = 'AW 

;/A.NY// - 'EE-K-EE' 
/A/-+J?/ = -'EX' 
/:/AIiLV// - 'uK-L-EE' 

/AL/j^/ = 'UH-L' 
/AGAI^7/ 'CE-O-EH-K' 
#:/AG/E/ - 'Hi-J' 
/A/'^+rjf/ ^ 'AE' 

:/A/--^/ = 'E^" 

/AJtR// = .'TO-R' 
/>JCR// ^ /AE-R' 

:/AR// » 'AK-R' 
/AR/ / « 'ER' 
/AR// 'AH-R' 
/AIR// 'EK-R' 
/AZ// = -^EY' 
/AY// - 'ZY' 
/AU// = 'AV 
#:/AL/ / = 'UH-L' 
Px/XLS/ I - 'UH-X--Z' 
l>J^I I = ^AW-K' 

z/TiSx^/l 'EY-3-0H-L' 

/A>.'G/+/ = 'EY-N-J' 

C/ATHE/ / « 'AE-TH-EE' 
/A// = -AE' 



B rulas 

/ /BZ/-#/ = 'B-IH' 
//BEXKG// - 'B-E£-IK-NG^ 
/ /ECTK/ / - 'B-OK-TH' 
/ /cuS/jJ/ - '5-rri-i' 
//3UIL// = 'c-IH-L' 
//B// - '5' 



**** c ruL*i 

1 / /CH/V = 'K' 

2 /-E/CH// = 'K' 

3 //CH// - 'CH' 

4 / S/CI/// « 'S-I' 

5 //CI/A/ => 'SH' 

6 //CI/G/ = 'SH' 

7 //CI/EM/ = 'SH' 
S //C/^/ = '5' 

S //CK// - 'K' 

IC //COH/k/ = 'K-AK-M' 

11 //<:// = 



1 

2 
3 



6 
7 
3 
S 
IC 



/i?:/DZD/ / 
/.E/D/ / - 
/#-:E/D/ / 
/ /DE/^^/ - 
/ /oo/ / = 



'D-IH' 



/ /DOES// 'D-u»2' 
/ /DGIKG// = 'D-CC-IH-^sG^ 
/ /DOW// = 'D-OW 
//DU/A/ = 'J -00' 
//D// - 'D' 
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**** E irules **** 



**** H rules 



20 



25 



30 



3S 



40 
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50 
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1 

2 
3 
4 
5 
€ 
7 
S 
9 
IG 
Li 
12 
13 
X A 
15 
IS 
17 
13 
13 
20 
21 
22 
23 
2 4 
2 z 

2 3 

27 
2 S 
29 

2 0 
3 1 

3 2 

33 
• » 

3 3 
3g 
3 7 



/'-:/£/./ - 
/ / « 

/#/X0/ / « 'D' 
//r/E/D / « " 
//HV/£R/ « 'E»V' 

/ S/ZVI^V/ = 'EK-V-EH-N' 
//E/-V/ 'EE' 
//E/?K%/ = 'EE' 
//ERI/i/ 'EE-R-EE' 
/>r/ER/il/ = 'EE' 
//EH/jf/ = 'EH-R' 
//ER// « 'ER' 
/ /EVEK// = 'EE-V-EH-K' 
y^:/E/W/ - " 
/a/£W// - 'CO' 
//EW// = 'Y-OO' 
//E/0/ = 'EE' 
/^:i/ES/ / = .'IH-Z' 
/y;/E/S / - " 
/yj/EL'i// = 'L-EE' 
//:/EMZKT// = 'M-EH-K-1' 
//EFUL// = 'F-U-L' 
//££// = 'EE' 
y/EAFJI// « 'EK'K' 
/ /EAR/-/ - 'EE' 
//EAE// = 'EH-D' 
/^t/ZX/ I = 'EE-UK' 
//tX/Sn/ = 'Efi' 
* " 'EE' 

— ' £V / 

'EE'* 
= 'I' 
'EE' 
'af-OO' 



11"^} I 

//EI// - 
/ /EYE// 
//EV// = 

//e:;// 



//E// = 'EE' 



2 //?// = '5' 
**** G rules Awi* 



1 
2 
3 



//GIV// - 'C— IH-V 
/ /G/IV = 'G' 
//GE/T/ ^ 'G-EH' 
/SU/GGES// = 'G-J-Eji-Si 
//GG// - 'G' 
/ £//G// - 'G' 
//G/+/ - 'J' 
//GKEAT// » 'G-R-ZY-T' 

iriQv.ii = '^ 

//G// « 'G' 



1 
2 
3 
4 
5 
6 

1 

2 
3 
4 
5 
£ 
7 
€ 
9 

IC 

11 

12 

13 

14 

^ s 



15 
20 
2 1 
22 
23 
2-4 
25 
23 
27 
23 
29 
3G 



/ /EAV// = 'H-AJE-V 
/ /KER2// = 'H-EE-R' 
/ /HCUS// - 'CW-ER' 
//KCW// - 'H-CW 

//:-:/#/ « 'H' 
//H// = ' ' 

Z rules ***'» 

/ /IK// = 'IH-N' 

/ /I/ 7 » 'I' 

//IJf/D/ » 'I-N' 
//lis// - 'EE-ER' 
/jf.-S/IED// - 'EE-D' 
//XED/ / = 'I-D' 
//ZIK// = 'EE-EH-K' 
//lE/t/ = 'I-EK' 
/ :/I/5/ = 'I' 
//!/%/ = 'EE' 
//IE// - 'EE' 
/K/IKS// - 'I->f' 
/T/IHZ// = T-K' 
//l/'*:fl 
! IV?.!*I = 
//^Zl^l = 
//IX/%/ = 
//I2/%/ - 
//I/2*/ - 
/+-/!/-+/ 
//X/T%/ = 
/f-:/ZJ'+/ 

f/-^^^i/ - ' 

//IGH// = 
//ILO// - 'i-Z.- 
//ICN/ / = 'I-H' 
jnoh/'f = 'I-M' 
//rGK/%/ = 't-N' 
//IQUE// = 'EE-K' 
//I// = 'IK' 

»T miss 



= 'IK' 

'I-R' 

'I-S' 

'IH-K-S' 

'I-Z' 

'X' 

* 'IH' 
'Z' 
= 'ZH' 
'I' 

^E?y 



1 //J// - 'J' 

**** X rules **** 

1 //K/N/ - " 

2 //K// « 'K' 

-kn-kit rclsa 

1 //Z.O/C#/ = 'L-OH' 



/L/L// » " 
/>-:/L/;7 = 'cH-L' 
//ZEXV// = 'L-EE-D' 
//V/ - 
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15 
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30 
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M rulas **** 

2 //M// = 'M' 
**** N rules 



//NG/?7 = 'MC 

//NGL/5/ = 'NC-UH-L' 
//KG// = 'KG' 
//KK// = ^K-K' 
/ /NOW/ / « 'N-CW 



» * ♦ Q 1 S £ 



i 

2 
3 

4 
t 

3 
5 
7 
c 
9 

1 

« w 

11 
12 
13 
14 
15 
15 
17 

19 
23 
21 
22 
23 

2 5 
23 
2 7 
23 
29 
j3 
2 1 

2 *: 

3 3 
34 
33 

JQ 

37 
33 

J 9 



//Oc/ / - 'UH-V 
//OKOUCH// = 'SK-CU' 
/ F/OR/TV/ - 'OH-ry 
/A: /OR/ / « 'ER' 
/.#.:/GKS/ / « 

/ yCMZ// - 'W-uH-N' 
//OW/EL/ - 'CW 
//CW// - 'CH' 
/ /CVE31// - 'OH-V-Er.' 
//CV// - 'UH-V 
//0/-%/ - 'OH' 
//0/"2N/ = 'CH' 

//o/-r// = 'CH' 
//OL/0/ = 'oa-L' 
//0(/GHT// = 'AH-T' 
//OUGH// = 'UH-r' 
/ /OU/-L/ = 'CE' 
/ /Cu// = 'OW'' 
/K/CC/S// = 'CW 
//CCTS// » 'U»S' 
/ F/CtJR// » 'OK-a' 
//OCT.// = 'AW-R' 
//CCD// « 'C-D' 
//Cu?// = 'CO-P' 
//CO'// = 'CW 
//CY// - 'AK-EE' 
//OING// - 'OH-IH-MG' 
//CI// = 



'AK-EZ' 



//bOR// = 'CH-R' 

//OGK// « 'c;-:<' 

//GGO// - 'U-O' 

//OG// - 'CO' 

//O/E/ = 'CE' 

//O/ / - 'OE' 

//OA/ / = 'CH' 

/ ;/ONLY// « 'OE-H-L-EE' 

/ /ONCE// = 'W-OH-S'-S' 

//0^f'T/ / - 'CE-N-T' 

/C/C/N/ = 'AH' 

//O/NG/ - 'Al-i' 



42 /-i/O/N/ - 'UH' 

43 /I/OwS// = 'UK--N' 

44 />:/C6f/ / = 'ra-K' 

45 /i^^/CN// - 'CH-K' 

46 //C/ST / 'OK' 

47 //OF/-/ = 'AW-F' . 

43 //OTHIK// =^ 'UH-TH-S.^ 

4S //OSS/ / 'AW-S' 

50 /^-:/GH/ / = 'CK-M' 

51 //G// = '-\h:' 

ii«tcv p rtilas *«♦* 

1 //^H// = 'F' 

2 //PEOP// » 'P-EE-P' 

3 //pew// = 'P-OW 

4 //PUT/ / - 'F-U-T' 

5 //P// - 'P' 

• Q r*-lss 

1 //QuAP// - 'K-V-AW-R' 

2 //coy/ = 'K-W 

3 //G// = 'K' 

R rulfis 

1 / /RE/-i?/ = 'R-E£' 

2 //R// = 'R' 
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**** S rules 



TO 



fS 



20 



25 



30 



35 



40 



45 



SO 



I 

2 
3 
4 
5 
6 

• 7 
e 

s 

la 

12 

. i3 

14 
15 
15 
17 
IS 
15 
23 
21 
22 



2 
2 
*4 

3 
Q 

7 

a 

9 
10 
11 
12 
13 
1-i 
15 
15 
17 
13 



13 
2Z 
21 
22 
23 
24 
25 
2S 



//SH// =- 'Sn' 
///SIGN// - 'ZH-UH-N' 
//SOKE// * 'S-AH-H' 

//SXTR/// - 'SE-S3^' 
///SU/// « '2E-C0' 
/f/SSXJ/f/ - 'SH-CO' 
///SZD/ / - 'Z-D' 

//SAID// - 'S-ZH-0' 
/VSIOW// « ^SK-CH-K' 
//•S/S/ » 
/./S/ / - 'S' 
/35; ,E/S/ / = '2' 
/#-:/#/S/ / = '2' 

/G/S/ / - 'S' 
/ :3f/S/ / - '2' 
/ /5CH// = 'S-K' 
//S/Z^/ =. 
/f/SH// = '2-M' 
/^/S^(/ I « '2-UH-H' 
//S// - 'S' 

T r w 1 es * ■» T» 



/ /THi:/ / = 

//TO/ / = ^ 
//THAX// = 
/ /THIS/ / ^ 
/ /THZY// = 
/ ./THX:^// ' 
//TESa// = 
//TH2121// = 
/ /THAK/ / = 
/ /TK2M/ / = 
//THISr/ / = 

/ Ar^Mt « 

//TH0S2// - 
//THOUGH/ / 
/ /THUS// = 
//TH// = 'TK 
/f:/TZD/ I - 



TH-AE-T' 
f 'TE-IH-S' 
'TK-rr' 

TH-IR' 

'TH-AS-K' 

TH-EE-2' 
'TK-EH-.H' 

'TH-OK-2' 
=» 'TH-C>y 



/S/TI/#N/ = 'CE' 
//TI/O/ = 'SH' 
//TI/A/ 'T' 
//TIEK// = 'SH-Ur>K' 
//TUK/|«/ =• 'C-i-E?y 
//TU/A/ » ^CK-OC 
/ /TWO// = 'X-CO' 
//T// « 'T' 



1 / /TO/I/ « 'Y-OO-iP 

2 / /XJN// = 'UK-H' 

3 / /UrON// - 'u-rl-p-:^;^,;^, 

4 /g/UH/^/ - 'ER' 

5 //ra/jS/ = 'Y-IH' 

6 //ra// = 

7 //U/- / - 'UH' 
a //u/--/ - 'OH' 
S //uY// = 'I' 

10 / G/w/y/ = " 

11 /G/W^/ = " 

12 /G/U/.i/ =- 

13 /fN/U// - 'V-CC 

14 /a/CI// = '00' 

15 /§/!/// = 'CO' 
15 //C// » 'Y-OC 

V ruiss 



1 //vizw// = 'v-y-oo^ 

2 //V// - 'V- 



/ 1 = 'W-EK' 

I l^-klB^I =» 'W-AH' 
//^7</Z/ = 'W'AH' 
//^r-H^E// = 'WH-EH-R' 
//WHAT// = 'WK-AH-T' 
//WT30L// « 'H-OH-L' 
//nBC// 'H-OO' 
//?.-=// = 'WH' 
//WAR// = 'W-AH-R' 
//WOK// » 'W'HR' 
//WE// - 'R' 
//W// « 'W 
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**** X rulss 



1 //X// 



★ V J^\;ls3 a-wxi 



//YOCJI/G// = 'Y-'JK-KG' 
/ /YCC;// = 'Y-CC 
/ /YES// = 'Y-I»£' 
/ /Y// = 'Y' 
/^-:/Y/ / = 'EE' 
/5f-:/V/I/ = 'EE'- 
/ :/^/ / = '1.' 
/ :/Y/?/ = 'I' 
/ :/Y/^ + :35/ = 'IH' 



7 
S 
3 
10 
11 



/ :/Y/-ii/ - 
//Y// - 'IE' 
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**** Z rules **** 

L J/ZZfJ = 'T-Z' 
2 //2// = 'Z' 

**** Misc. rules **** 



TO 
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//'// 
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// // 


= / 
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//.// 


SS, ' 
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//;// 


B / 






//:// 


— / 
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//>// 


/ 



7 //I// = ' ' 
3 //?// = ' ' 

20 



Claims 

2S 

1 . A mobile data terminal for receiving and converting transmission data indicative of text data strings into an audible 
signal comprising: 

a receiver for receiving said transmission data through a communication network; 
30 a first memory for storing said received transmission data; 

a processor for obtaining from said stored transmission data speech segments corresponding to said text data 
strings; and 

an audio generator for generating audible signals representative of said speech segments. 

35 2. The mobile data terminal according to Claim 1 . wherein said transmission data includes data indicative of words. 

3. The mobile data terminal according to Claim 2, wherein said transmission data includes data indicative of speech 
segments. 

40 4. The mobile data terminal according to any one of the preceding claims, wherein said transmission data includes 
data indicative of text segments and wherein said data indicative of text segments are associated with at least one 
of syllables and words. 

5. The mobile data terminal according to any one of the preceding claims, wherein said communication network is 
45 associated with at least one of Cellular Digital Packet Data (CDPD), satellite. Mobitex data, Ardis data, Specialized 

Mobile Radto. GSM. PCS. 

6. The mobile data terminal according to any one of the preceding claims, wherein said iransmissbn data is coded, 
and wherein said mobile data terminal further includes a decoder, and wherein sakJ coded transmisston data is 

so decoded in said mobile data terminal. 

7. The mobile data terminal according to Claim 6, wherein said words are classified to at least two groups, a first 
group including a priori known words, constituting first group of words, and a second group including new words, 
constituting second group words, and wherein the transmission data with respect to each one of the first group 

55 words is a code representative of speech segments that correspond to a complete first group word, and the trans- 

mission data with respect to each one of the second group words is at least one code the or each code being 
representative of a respective speech segment that corresponds to at least a portion of said second group word. 



13 



BNSOOCID: <EP p77e097A2_l_> 



EP 0 776 097 A2 



8. The mobile data terminal according to Claim 7, wherein speech segments that correspond to a first group word 
are extracted from said coded transmission data and said mobile data terminal further includes a feeder for feeding 
said extracted speech segments to said audio generator for generating audio signals representative of said speech 
segments. 

9. The mobile data terminal according to Claim 7, wherein speech segments that correspond to a second group word 
are extracted from said coded transmission data and said mobile data terminal further includes a feeder for feeding 
said extracted speech segments to said audio generator for generating audio signals representative of said speech 
segments. 

10. The mobile data terminal according to any one of the preceding Claims, wherein said audible signals are associated 
with at least one of synthesized speech signals, speech signals. 

11. The mobile data terminal according to any one of the preceding claims, wherein said transmission data is com- 
pressed and wherein said mobile data terminal further comprises a decompressor for decompressing said com- 
pressed transmission data. 

12. The nfK>bile data terminal according to any one of the preceding claims, wherein said mobile data terminal further 
comprises: 

a transmitter for transmitting transmission data; 
a coder for coding transmission data; and 
a compressor for compressing transmission data. 

13. A method for transmitting, receiving and converting transmission data indicative of text data strings originated by 
or received from a first device, into audible signals indicative of said data text strings in at least one second device; 
either or both of said first device and the at least one second device being a mobile data terminal mountable on a 
mobile platform; at least one of said first device and said second device Includes a table of speech segments 
corresponding each to a word or a portion thereof; the method comprising the following steps: 

(i) reducing said text data strings to words; 
(il) associating with said words corresponding speech segments; 

(iii) transmitting through a communication network from said first device to the at least one second device said 
transmission data; 

(iv) receivin, through said communication network, In the or each one of said second devices said transmission 
data; 

(v) generating in said at least one second device audio signals representative of said speech segments, 

14. The method according to Claim 13, wherein said step (I) is executed in said first device. 

15. The method according to Claim 14, wherein said step (ii) is executed in said first device. 

16. The method according to Claim 14, wherein said step (ii) is executed in said at least one second device. 

17. The method according to Claim 1 3. wherein said steps (i) and (ii) are executed in said at least one second device. 

18. The method according to Claim 13, wherein said transmission data includes data indicative of words. 

1 9. The method according to any one of Claims 1 3 and 1 7. wherein said transmission data includes data indicative of 
so speech segments. 

20. The method according to any one of Claims 1 3. 1 8 and 1 9. wherein said transmission data includes data indicative 
of text segments and wherein said data ind«ative of text segments are associated with at least one of syllables 
and words. 
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21. The method according to any one of Claims 1 3 to 20, wherein said communication network is associated with at 
least one of Cellular Digital Packet Data (CDPD). satellite, l^obltex data. Ardls data. Specialized Mobile Radio 
GSM, PCS. 
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22. The method according to any one of Claims 13 to 21. wherein said transmission data is coded, and wherein said 
coded transmission data is decoded in said at least one second device. 

23. The method according to Claim 22. wherein said words are classified to at least two groups, a first group including 
5 a priori known words, constituting first group of words, and a second group including new words, constituting 

second group words, and wherein the transmission data with respect to each one of the first group words is a code 
representative of speech segments that correspond to a complete first group word, and the transmission data with 
respect to each one of the second group words is at least one code representative of a respective speech segment 
that corresponds to at least a portion of said second group word. 

10 

24. The method according to Claim 23. wherein speech segments that correspond to a first group word are extracted 
from said coded transmission data and said mobile data terminal further includes a feeder for feeding said extracted 
speech segments to said audio generator for generating audio signals representative of said speech segments. 

IS 25, The method according to Claim 23. wherein speech segments that correspond to a second group word are ex- 
tracted from said coded transmission data and said mobile data terminal further includes a feeder for feeding said 
extracted speech segments to said audio generator for generating audio signals representative of said speech 
segments. 

20 26. The method according to any one of Claims 13 to 25, wherein said audible signals are associated with at least 
one of synthesized speech signals, speech signals. 
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